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INTRODUCTION
There is no doubt that daily rhythms in behavioral and physiological activity have evolved as an adaptive response to the 24-h fluctuations in This work was supported by a grant from Deutsche Forschungsgemeinschaft (SFB 146). (Daan, 1981) . Comparative studies have, additionally, revealed that substantial differences in circadian systems exist even among closely related species.
Although numerous domesticated species demonstrate a high degree of genetic variability within their own species regarding physiological factors, differences in rhythms between individuals or between strains have been shown in only a few species including Drosophila, Neurospora, and Mus.
Genes which control some aspects of circadian rhythms have been identified by mutational analysis in Drosophila (Konopka and Benzer, 1971) and Neurospora (Feldmann and Hoyle, 1973) . In mammalian species inbred-strain comparisons have been done to analyze food and water consumption (Possidente and Hegmann, 1980) , enzyme activity, and rhythms in mice (Peleg et al., 1982) and the relation of the daily patterns of locomotor activity (LA) and catecholamines in rats (Lemmer et al., 1981) . Recent experimental evidence suggests strain-dependent differences in the LA patterns of laboratory rats.
Although most investigations on LA pattern s are done from the aspect of circadian rhythms, observations involving bimodal and trimodal distributions in LA, heart rate, and body temperature of the laboratory rat have been completed (Btittner and Wollnik, 1982; Btittner and Plonait, 1980; Homna and Hiroschige, 1978a,b,c; Stephan, 1983) .
Rhythmic differences within one species cannot be explained solely by inconsistent data sampling and processing or by exogenous influences during the testing period. By observing animals of different origins, the genetic background is also taken into account. In order to prove the hypothesis of genetic-based differences in LA rhythms, LA was measured in five different inbred strains of laboratory rats under identical conditions.
MATERIALS AND METHODS

Genetic Data
Male rats of the following inbred strains were used: ACI/Ztm, AS/ Ztm, BH/Ztm, BS/Ztm, and LEW/Ztm. The animals were bred in brother-sister mating in our laboratory for about 8 years and were tested for histocompatibility loci by skin transplantation and electrophoresis of organ and serum esterases. The animals were free of those pathogens specified in the GV-Solas list (GV-Solas, 1977) .
Maintenance Conditions
The animals were kept in a separated animal room under controlled environmental conditions (room temperature, 22 +_ I~ relative humid-
